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(54) EYEGLASS LENS WORK DEVICE 



(57)Abstract: 

PROBLEM TO BE SOLVED: To enable chamfering 
work easily by obtaining a position data of a contact 
point between a chamfering grinding wheel and a 
worked lens relating to a lens rotational angle, and 
controlling action of a lens rotating means. 
SOLUTION: At the time of chamfering work, a main 
control part, relating to a chamfering grinding wheel 
840a of a grinding wheel part 840 arranged in a work 
position, controls vertical movement of a carriage 
based on chamfering work correction information and 
lateral movement of a chuck shaft based on lens rear 
surface shape information relating to a rotational 
angle. A rotational speed of a lens is controlled by a 
motor based on rotational angular speed information. 
Here, the carriage is vertically moved so as to be 
pressed in relating to a contact surface of the 
chamfering grinding wheel 840a arranged in the work 
position. In this way, the chamfering grinding wheel 
840a escapes, also by energizing force of a ball 

plunger 851, chamfering is performed while applying a fixed, load relating to a lens edge 
angular part. 




http://www1 9.ipdl jpo.go.jp/PA1 /result/detail/.../wAAAYqaOjzDA41 301 81 54P1 .ht 2004/03/1 



(i9)0#@ftff;t (jp) 02) & ^f) j£f & $g (a) (umnmmm 

#^2001-18154 
(P2001-18154A) 

(43)ftH B ¥fi5l3*E 1 R23U (2001. 1.23) 

(5i)intci. 7 kmc^ fi ?-7>n##) 

B2 4B 9/14 B2 4B 9/14 A 

E 
F 

G0 2C 13/00 G0 2C 13/00 



m&mx m*m<D&4 ol (£12 id 



(2i>ms#^ 


ft£2000-98403( P2000- 98403) 


(7DWSA 


000135184 


(62)#ffl<Z)^r; 


ft8Wll-193768(D#§!l 






(22)ffliBB 


¥#11^7 3 7 0(1999.7.7) 




WnilWWflOT7#9* 






(72)&gg# 


£ffl AH 



















(54) [%me>&m BB8V->Xiai«S 



(57) [«£] 
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S<fc*>fCf*. 

I V > X©^ffl© * - Steffi 5 J: 5 U > XIIIE 

IL/>X©U-(T^ hCCS-^Tffil&O'f ■Sn^'ftSB© 
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[ imm i ] mr u > x©^* jjdxt s mm u > x 

SnXKSCCte^-C, MXU>X£«ftOT0lE£tf£ 

U IftiEliENttTlftB *3 IKaWMni U >X©^ 
®© # - ^ tcffl 9 <fc 5 KM IB U > XUfs^g fc^tUTfll 
Ivrx^HflMlffilllEH^ igi«&B£fllXttB<!:© 

«Mfi©M^St>^tttc>*-r^SlJDXU>X(DU^ 10 

>T u > xn$ift ccatT SffiBW B5 £ MX u 
>X©g* (JDX) ;£©{£®r-*£:£&T, ^©<ig 

[1»3J8«2 ] 1 ©Bgii U >X^X£BK:fct> 

>xsoxgg. 

mflBffimo^cD]!jnxffi««fflO^^*^ci/-c 
[it ^4 ] 1 oas^ u>xjrax^gccM> 

mfBffiR i 3ffiSlilKI*©«tflttjRj8K-C**Ci 

£ f &§6^ u > xfinx^M, 

[»W©BW&WB] 

[0 00 1 ] 30 

* mxt h mm u > xmxssifcH-r 

[0 00 2 ] 

Kffli*SK«u>xiiin:jBi3&sfti6tirt>*. com 

cfc 0 tt±fflX£ tf 5 # , ftlX 3 titc V > X«H«J tcft 
C0 0 0 3 3 S6*, COiiftPBUfttEB, BETS 

[0 0 04] 

[0005] ±iBse*s«tciE^, 
#r * a Kfc u > xanxsnKiaft-r a c £ «&ffiMi 
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[0 0 0 6 ]. 

[0007] (1) mm^y zommzmxt mm 
isyxmxgi&tcto^x, tffltoxu>x*«»LTHiE 

?^U> XEWg^S £ > IffiSE&tfttX tf «B6©BIk 
*k£S&S0IE«*:J#%. »»9«6E£ffiflMifc5*:lRl 
U IliriEHIEtt fcffllS D IK#«»I± U > X 
©7fc^ffi©#~ 5 <fc 5 CCgylB U >XBR?a*c3* 

-&xtmm>ffl}VtRVMMtctttzwMx u > x 

*a««0*a<fc, ffiK"55SS©llDXffi<D»tti3^ft« 
jjnXU>X(D&»4 (MX) *0{4jB7 s -^«r*«?)r, * 

©ttB^-^ccarJi^riwau^xiae^aoiiift**!. 

[0 00 8 ] (2) (1) ©E«U>Xftjn^«tC*j 

mBiicmxm^^omxmict^i^^^xm^b 

[0 0 0 9 ] ( 3 ) ( 2 ) <Otm U >XJDXggCC*s 
C>T, ijlBffi^0ig5©tt3X®«?gS0fig5^*«C L 

[0 0 10] (4) (1 ) ©.K»U>XflnX«WC:fo 
C»"C, HUlBM^0EgSlelKf4©M#ft«^8g-C*ac 

[0011] 

[*I8©JI«©JB«] KT, *»«©jH»©«a*Hffi 

[ 0 0 1 2 ] c 1 y±mm 

m 1 trt»M«:«SIIM«u>XliDX«B©^«»JS!Et^ 
■THr*S. »B**l©±SBfil!Cc«, KllttffiS« 
B2*srtKStirt»S. E«»«^B2iLrB, 01 
*tf . *H1KAK:J:S«W¥4 - 9 3 1 6 4#fi«, 
I3¥5 - 2 1 2 6 6 1 #fi«^«:E*fi©fc©3M6fflr# 
a o IWW*ai5ESgff 2 ©«»*«:». IRmHHaKB2t 

an¥i-&fc«>©^-r9^*j*o^-f *^-*iHB4 1 

0, JDXttffi^^Tn-r-S-f-f 4 l 5^EB* 

tiroa 0 */c, 4 2 ottflnx*ft^©A*^flnx©fc 
«b©Jg**tf^S«©x-r ^^ox^f 
r*^, 4 0 2BJnxMffl©HH 4 «-c** 8 

[0 0 13] 02»«B*i»l©SttWcl2BSnSlJn 

xauto^js^-rwtiHr'**. ^-xioxccB+i- 
] ) v 9 J$ii o o sWSttSh, tt»J?^7 0i ©m$E*4 

tC»J#$n/c»ljnXU>XLE«, 0IeI46 0 1 KKO 
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■6 0 2tt*7XfflfflB56 0 2a l ^X^y^fflfflffi 
56 02 b, +y>SC/¥JniXffl©f±±tfffi56 0 2 c 
frhtiZ. B$3A6 0 l«^t*> F^6 0 3CC<fcO^- 
a l 0KH^«cK9tttf&ti. (HfE#6 0 l ®*B9S 
Ktt^- 'J 6 0 4#BMtttte>*vCfc 0 . 7- U 6 0 4 
F 6 0 5 iftb X BBEWSffi* -#606 ©mis 

wcffio «w en^y- »j 6 o 7 &aas3hrt>4. 
[ooi4]* + y»sf7oi ©»*«:«, u>xj&k 

«K»5 0 0#W*6*rtt»6. */c, ^BfTlWCCttHK io 
[0 0 15] (2)&gtf©1fj& 

+ *y*^W7 0 0©l*fiS*, H2SO'04CcS^^r- 
KW-r*. B 3 »* + »; ^ ^7 0 0 ©SStefiEBWCt 

0*E#fl*6Jlfc4S©Hr**. 
[0016] +t 'Jr^701(t U>XLE«r2o© 
U>Xft7^#7 0 2L, 7 0 2R(C^fsr*>yU 

THIS3tf*c4#r*. * fc. "<-xi OKB5E3ft 20 

r®S@lKf46 0 1 £¥tfK3Kf**+ V 9^ + 7 h 
7 0 3tc»LtiHEJSttaatCft:o'rt^. HTrtt. 
+ t'Jr^7 0 1 *«5|5IKft6 0 1 4¥tf«:fW3l* 

t7^»(70 2L t 7 0 3R) 0 1 <b 

[001 7] <U>X*+**«*atfU>*H«Mf 30 
>tt'J9^7 0 1©£M7 0 1 L«C^^y^Ml7 0 2 
L#, £K7 0 lRfc*+**tt7 0 2R#@Jgig|)Bte 
HHTOirfilftS Jrtl>*. £M7 0 1 R©fe*Lt@ 

v&m*-*7 1 0#HJfc3*VC**9, 
7 1 0©®l£f4Ktfl>Tl>&^- V 7 1 1 ©EME**^ 
F7.12*^LT. *R7 0 lROrta-ClsHE^ISBKig 
83frtt>*i*9*^7 1 3£0?s3tf£ o m*)*i?7 
1 3©H(ECCj:»)a!«3t?r>7 1 4*«ttrfl|K:»»3 , & 

7 0 2R#l**fifc»»TSC4#rt, U>XLEtf 40 
ft7«7 0 2 L, 7 0 2RK<fcotSl$3n5. 

[oolsi+ty? vtatii o i Lcr>*flij«acctt^ 

t? £$47 0 2 LOttS^^tCbTSttafi^*-^ 
teftffl^n»*7 2 03W«0f*W6tir*J0 1 **** 
$47-0 2L«^P^72 0£il or *©£»«:«*+ 
7 2 l#@*3tiri>£. ^n9^7 2 0CcttU>XH 
IEI8©*-*7 2 2#H5E3*rC*»K *-*7 2 2jW 
+>7 2 4£rfrLT=Ft7 2 1 iBR** C 4CC £ 0 , 
^+ » 2*47 0 2 L^-^7 2 0<DmUffiGMitl 
So £M7 0 1 LOMti^t y£$47 0 2L^- 50 
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y 7 2 6#HWftW64rCfe'K 7 , -'J7 2 6Mt'J 
?i/7 0 1 Of^T'@KDlfife{Cffi}#3tiri^[il5f*7 
2 8 0£MCCffla3*i/c^- »; 7 3 0 a 4 %4 5 
;Uh 7 3 1 aK<fc*3S8#oTl>6 0 Sfc, [§15147 2 8 

(Dummmz titcv- »j 7 3 0 b tt^ 

7 0 1 Rrtr* 1 v #$47 0 2 R©H*fiiccS«f niffitc 
BftW^nfc^-'J 7 3 3 4, s>^;VF7 3 1 
bK<fc»JK#ori>-&. c©»St«:«fcO^+y^«i7 0 
2L4** »^«7 0 2RttBHHl/rHIEr*. 
[0 0 1 9 ] <*+ 'J *s>©x*»«bafflL Y$4^Hl*8 
*>*+'J hi 0 3CC{«OW*|aJ«:JlttpJ 

fe&»llir-A7 4 0A*S^6tlT*Jl9, 8B7-A7 
40tt*tUy^7 0 li^CXtt^P&J ('>t7b70 

tc, 8ttr-A7 4 0©Hf*». i/t7F7 0 3i¥R 
^(4SKI^-C<-a 1 0fcH£3ft/c#-f h 7 

4.1±*ffl»oIffiK:3hro-5. *ttr-A7 4 0©a 
»CCB» ^>t7F703 4 WICgtf55 ^7 43^ 
BWtttf 6ftr*5*K CCD^ y ^7 4 3CC«^-X1 0 
^il$n« * V v 5^X«»«lffl*- # 7 4 5 CDUfe 
$4fcK9tf#6ftfcfc:~tf>7 4 6£fl#£oTl»£. 
Cft6©»*i«C<i:9*~#7 4 5tt»Mi7-A7 4 0 4 
£tC**D *J*7 0 1 *5/ + 7 h 7 0 3©ffcfrlfiJK:»tt 
3tf£C4#rt£ 0 

[0 0 2 0 ] »»T- A 7 4 0 CtttJStt^n ^750 

S3 (b) ©£^c sss©iaiE*^4-a-rs«i 

h 7 0 3(Dtp>bfrhC(DmULai£T<D&mt, 
zs*?Yl 0 3©ftM>#>6*ir V vV>l 0 1 <b* y 9 
«(70 2 L, 7 0 2R) ©@tfe*'fr*r©ffiB£ttH 
DCc<c5<fc^tci8S3*i"Ci^. SK)^n^^7 5 0k: 
«Y«l*-^7 51 ^KO ^r-^75 
l©HKtt^- , ;7 5 24^h 7 5 3*^UT. 
^o^7 50 K:HIEDitt«c«»3hyfclt* J?7 5 5 cc 
fi^3tl^o flt^^7 5 5F*3©^^SB«:«aiO*^7 5 

KCCj:»)aS0*y7 5 6«±T»tt"TS. 
[OO2 1]IO^^7 5 6©i0at ^-fffiftffl 
-?Uy?7 2 0©T«SffitC^S-r4*V F^P'^76 
O^H5E3hrte»5, ^F7 r o^7 6 0(aWi^ci 
**7 5 0K«R3fifc2--3©#-f Kf47 5 8 a, 7 5 
8bCC?&^r^Si-r^ 0 UW-pt, Y«^-5f7 5 1 
©Ih1$^CJ:0^0^v7 5 Bt^tC^V K^D^7 6 
0£±T3tf£C<hfc:cfc^ F^D-^ ^7 6 0CCS 
»T**- *Kftffl^P '^^7 2 0©±TttB*£{b3 
ItSCimS. CtKC^O, 7 f a>^ 7 2 0CC^ 
W6ti/c+t'J r^7 0 1 «>^©±Tfl[»*^b3-a:€> 

7 0 3£@&4m>k:1IIIU u>X^t^M(702 

l, 7 o 2 r> tm^mms o 1 i^fw&gf^^t 
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b + 9J?7 0 1©£K7 0 1 Lt®M7- 
A7 4 0 &©IHfctt'<*7 6 2#»!3ftSftT*$<K * 
+ 'J ?^7 0 1 tt^BSTtffcttfJSh. U>XLE©#n 

iE^x^n^, c©** 1 ; 7^7 o i©r#^©tt 

4 K^D ?*7 6 0CC^g-r-5(4B*"CU3!PT»-Cta: 
K ^P^^7 2 0(C«ft]X»7«»Dffl©-fe>*7 6 4 
*WffW6nt*jD, -fe>*7 6 4«*V F^P^7 
6 0 CCtfl»n>*-fe 7 6 5 ©{4B*tfc*a-f * C t 

ccj:oflnx^7 (WBUttsi) zwrnh. io 

[0 0 2 2 ] (a) U>X#tfHH5E» 
U>^tt«BE»5 0 0©1tfiS** a5-B8*®CBl 

#©H. H6W:05©;HMBSEL B 7 liH 5 ©£§JBB© 
gffi*r^OfcEI"C*£. BI8BB5©F-FiIBt* 

[0 02 3 ] *<-X 1 OfcttXS^p^sO 
SftTfctK C©Jiro^5 0HCH ±TKI2B 
ZtltciiJ FU-Jl/»5 0 2 a, 5 0 2 b KJ:o-CX7 

F^-X5 1 OtfSSu&lPj (**y*tt£¥firft;fr 20 
ft) KH«jnJffi&Cffi83ftn>£. X^ F-^-X5 1 
0©fiJBftcl*«r*K:ttCfa«l«5 1 0 a 
SftTfctK 1 0aKtt?t^*7 0 2L, 7 

0 2 RiW&fiai!^^ t7F511 tflBEnJ 
fi&KHKtfW6ftn>£. ^t7F5 1 l©£S9ttCteU 

yzmmmzmmm+s 1 ^^sbe^-as 1 

4#®t2ftT&0, *fc, F5 1 1 ©*£<£*) 

CC«U>XfrffifJ^ffl(DfJ^5 1 7tJ*o»JJE*T- 
A5 1 6#14f3ftn>5. z»J^5 1 sa^WS-T 5 

1 7tt*«cn«^*Lr*0, HI 3©<t5«:jB8« 30 
«$42?>tC* ? h 3ft, *©#4*tc* 9 h $*ifc£«5te» 

^uvxLEoaffiaiywfflccaiijrrs. aus^s 1 5 

©SlJk^&tfiWffi^ 5 1 7 ©&ttj£Ktfffl LXb*). * 
©lfflW«ffi«*£tei5B3ftn>S. fcfc, l 
5©SM£&«£?5 1 7 0S^.«tfi^MlU2. il 
3CC*r»J3E«3»Di*. U>X?t^«(7 02 
L, 70 2R) <D*«4W(CBfS©fi«B«i&o-C 

&©Ri§5S|$£}$ 5 . U > XJ*£©aJ5£©BIK: «*©«Bffi 
*l/>XLE©3^*ffiCCSJK3-&T:ilJ3e*fT9. 40 
[0024] «>t7h51 1 ©SBKB/J^+S 2 0 # 
ffll&5 1 0afcB6pIimtttt6hfc 
**>5 2 lsW/J^+5 2 OCClf^-o'Cl^o 

5 2 1£»J«5 1 0a©T*CCB^*5 2 3*s»0il3 
tTCtetK ^**5 2 3tCj:0^*"+5 2 1*SH1 5±© 

9, 5 1 6tt>h s F+5 2 0£ftLTT:# 

Kil6raJ:$K:tt»;*ftn>-&. 
[0 0 2 5] ffiM£5 1 Oa«Ctt»5 0 33WJBjBStiT*5 
0, *4 r +"5 2 l3^6ttC©«5 0 3£SiIT£t'>5 50 



«fH2 0 0 1 - 1 8 1 5 4 
6 

2 7 tf<B<fr 0 T H* S tin > * . f > 5 2 7 fc 

5 2 l*HRS-&SfcA©*18P»«5 2 8#Kff»6 
htl^o »l»«ifi5 2 8©IB**CCttfi7 ! y:5 2 8 a 
tfJBliES ftTfc 0 . C ©fift 5 2 8 a KUPJfi 5 1 0 a &C 
.l*SftfcH5£fc:>5 2 9tm&T2>* 
[0 0 2 6] *tc. 3tS^P y * 5 0 1 ©»*JCSV5 
f*SMS5 0 1 aCCttT-AHfiffl©*-^ 5 3 1 iflWLtt 
tt&tvtfcD* *-£5 3 i©Hia*cc«f*W6twifcB 
E8M# 5 3 2(C«|p|iStt^6<B^O/c{igCC^t'>5 

3 3 jPffitttf 6 tin > »|> fc* > 5 3 3 tflf! 1 »M 
«5 2 8tWa*rtI (H8±©a£*f*fil) tcWTSfc 
*©^2»ttfi5 3 5*«KD«W6tin^. St2*g«l 
«5 3 5©«**K:ttfi7t5 3 5 a#ffa£3ftrfc9 . 
C©^5 3 5 a CCf^SPK 2 0 1 aCtfl£2 tifcSI^fc 
>5 3 7#«£-f*. »2»tf«5 3 5©ttSBCCttO- 

^5 3 8 jwafcpjteccflM tttf 6tin>*. 

[002 7] *-£5 3 l©HIEfcJ:9»&fcr>5 3 3 
*.'HB©tt!B*6eiHa0K:H(E , rS4. HSt*>5 
3 7 <bg^5 3 5 a©#V Ffc<fc 0»2Sttfi5 3 5 
8M (H6±©*W) K;£«rr*. P-7538«I1 
8«i«5 2 8©«ii«:a»L/n»*©r 1 !H2^!ifrt£5 

3 5©»ttCCj:tlC2— 75 3 8«»1»»«52 8«:*> 
Affleck***. C©»»KJ:«>T»1MMS5 2 8# 
f>5 2 7*^Or**+5 2 1 «rPK-TSJ:^K:& 
0. ^+5 2 l©BR«:j:0 5/t7 h5 llfcWWtt 
VP>t\tcWS*T-/*b 1 4RO'5 1 Bim&btctm 
fciiigf S. C©iIiifeB^©^-^ 5 3 2©|gKj«, 
BlSastt 5 3 2 ©EHEffia*H7n & i*~*4 9xiX4v* 

[0 02 8 ] ^-^5 3 \zmmtfrz>tn2®Mfob 

3 5tt5l*K3tl. **>5 2 1 «A*5 2 3CC?|r>a 
6tl"Cl5IgU, aa£^7-A5 1 4^^5 1 GteWMttt 
®2fiZ> 0 ^c*>5 2 l©iHE«»Jfi5 1 0 atCJBfiSS 
ti/c»5 0 3©SffiKlb->5 2 7 C iOC<fc 0 

MR 3 ft. MS^T-AS 14M51 6©i'J^{4g^ 
SKESftS. C©»ffifl3B*r«ffi^7-A5 1 4RO' 
5 1 e^EIISU/cCitt, H8CC7n-rJ:^Cc, fflJK5 1 
0a«CK0f*W6ftfe-fe>*5 2 4r, Aft5 2UC 
^l^n^-fe>1f^5 2 5©fiLB4ttftrr&C4«:J:f3 

[0 0 2 9 ] X7-( F^5 1 0 (9J^7-A5 1 
4, 5 1 5) ©£££»«« £@ 1 8»Cfla9CcJ:»3» 
B^-T^c H9«a56»«i©ttffi«:ltt?8-rSHr*^. 

[0 0 3 0 ] F^-X5 1 0©rtSP«BBP^»SE 

StirfcD, *©B8P©T«a5{c«7^d7 5 4 0^S^ 
feftro*. 7-^540 tc«SS^n -^501 SJft 

!JiSftfcx>=i-y5 4 2©tr.at>5 4 3 4(l*^ 
^tfcl x>3-^54 2«^7>T F^-X5 1 0© 

&&©»tt^rai4«ttfi*«ysa-r*. x^-yf^-xs 

1 0 ©(■□*£■< SS^u ^^501 ©SffiJCtt. 
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r < J ©?tt©iK«lfi5 5 1 **tt5 5 2 ^:*«C{h1$epJ 
SBtc. j£ r < j <D^tR<Dm$hfcb 5 3 ^#5 5 4 

i £IHMR5 5 3©pjcc«s**SBas^s*rsitc#» 

D^501 <DSHCCW*(IKf> 5 5 7 tlTfc 
9, ^7>f F<-X5 1 OtCfl*#ttCvri»&l»£S 
tt, C©«f>5 5 7frC|Blb«5 5 1 <D_t%mW5 5 
1 a <t«fj«5 5 3©±SMSffi5 5 3 asWfcKiSttOfc 

Wlifto, cnffii»(DE-Si^^„ io 

[0 0 3 1 ] X^-f F"<-X5 1 OOXSiCtt, 

»ffi5 5 1 er>±8ft8ffi5 5 1 a i|g«lK5 5 3<D±SS 
^ffi5 5 3 zt<OT&<D®MKlJ<4 Ff>5 6 0#B#§ 
ntl^c X5-/ F^-X5 1 OCC&£fifc»»rraa 
*5|<i, H9 (a)(DJ:5fc, ^VFf>56 0M 
mi 5 5 3 ©XSBBffi 5 5 3a tC^« RMK 553 

tt*#i*K«< o cot#, ies&K5 5 1 m&mwx^ ' 
5 5 7Cc<torH5E3tiri^©r % x^-YF^-xs 

1 0 fcf<*5 5 5CC<fcO£*8«l©M**rRS4iS*' 

A (2E*IpJ) KflfcSft*. »C, Zyj F^-X5 1 20 
0{CiE*6]Cc»K!-r^^»< H9 (b) 
iC, #V Ff>5 6 0«|gKS5 5 1 <D±g[5ffiffi5 5 1 
aCCS«LT«lMR5 5 1 tt£#fflCC«< *\ »M5 
5 3Wtt#JISt:>5 5 7K: < toTH5E$n*. L/c#o 
■C, 4KttX5>f F^-X5 1 0*fc<*5 5 5K<fc9£ 

C©J:«X7-f F^-X5 1 O0»IW>e>» U> 

xafficcsaurraaBji^5 15, u>x«rfficcs»r& 
ms?s 1 7(d^kjs 9 momfoomm) 

Hfilr><Dx>*-#S 4 2CC<fcDtt»l3nS. 30 
[ 0 0 3 2 ] ftfc, H5tetel>T, 5 OttjtoXgOR* 
ijrt-imb* S5**^'-5 0*^«'>t7 h5 1 1, 
SJ5&T-7-A5 14, 5 16, &tf»J5£T-5 15,51 
7CD*3&iSffirStt!8<!:«coTl^. 5 1 BBSf**^- 

5 o tis + y h 5 l l £©s/-;i4t-cas. Jjoxbskw: 
sjssjs o o &tKHM<m-fifcmwir ztt&c ±12 

©<fc5ft«tJiBK:<fc<)> K*#'*-5 0 lfr&MH-r*^ 

5 0 0 ©««»*>»lii««OI»**tf 9 C £ #T? «L tt 40 

[0 0 3 3] (A) EKO -«SO«i«SB 
BBK9 -«S9Bft»8OO0Mfcg:Hl 0-1 2KS 
^T8M"TrS. HI OKffiKQ -»iRQ&fftS8 0 0 
CDJEffiB* HI ltt±ffiH, HI 2Bi«IH*SGfc 

[0034] ^-x i o±cc@^3n/cS:ayn ? * 8 

0 1 &C«#mt£SK*tt#£@5E«8 0 2#H£SJvC 
HS*8 0 2©±*ft««:tt, f&frf£7-A8 

2 0€:iHgUr«£E«8 4 0*lJPXfi[aiiii8ia[ai{C 50 



«fBB2 0 0 1 - 1 8 1 5 4 
8 

»«jTSfc&©^I,X*~*8 0 4&D|±X^- 
* 8 0 6tc<fcoTllS3fva>a Q H3Efi8 0 2©** 

wets* r-AHisa*r8 1 oims&Jtetcmt&R 
mm* i ms&sozotE 

»J3E-Cl#Wc7-AiHES8t*8 1 0&GJ**>8 1 3*5 

8 0 7f)m*)ttVhtlXte*), A\>t>X*-*8 0 5K:<J: 
£*"t8 0 7©0IS«7^ F5*+8 1 5£/M,T*=F 

+8 1 3tcejisti, 7-A@(Eaw8 1 otcwottw 

6ftfc7-A8 2 OtfHEStl*. 
[0 0 3 5] Sfc, **+8 1 3<DW& (H10±O& 
IIJ) tC«5gH@Kffl©^-^8 2 l^lIt^ftT&O, 
*-£8 2 l«^+8 1 3iS^0ls-r^)o *-*8 

2 1 0EilElii»7--AgHESH5t8 l 0 0ft£ra$*pjf& 

tC«SF3nfc*ll8 2 3Cca«3tlt:*5 0, 7-A8 2 0 
fi*tg^#8 2 3©f6fiiCCtt^i; 8 2 4#8Mtt 
tt6JrC(,\£. 7-A8 2 OCDifeBWtCW. 5SS 

3 0 «r@RpIfiB6C^-r-5«SFSBtt8 3 1 tfift 
OW«n, iSE@IEtt8 3 00^ (H 1 1±©£ 
H) Ktt:/-y8 3 2jWKQttW6ftTt>*. -^L/T, 
7- 'J 8 3 2 ij 8 2 4 <fc^ h 8 3 5 CC<t 
otfeO, *-ir8 2 l<DHK^«S5HRW8 3 0«ce 

[0 0 3 6] 5550^148 3 0 CD^StC«©5aJ8 4 0 
#&9ttW&ttTl>*. iSESB8 4 0ttU>X»ffiffl(D 
S1X5&E8 4 0 a<h, U > XHtiMffiOM^SS 8 4 0 b 
<t, MEK«SE8 4 0 a, 8 4 0 b<Drmmi*>tltcm 

6, ?f!I/P55 8 4 0 c <D&mm 3 Ommgr. MffJ 
CDTO5g58 4 0 a, 84 0 b t*ftiHfflil£E 8 40c?: 

[0 0 3 7 ] ©5lsISf48 3 0(iU>Xft^ 

#7 0 2 L, 7 0 2RCD«fi*rfiIK:StLr8aSffl^r 
IBa3tirfc»3, j»fflfflffi58 4 0 c«:j:0 8IH , 3jefiS 

U>X»Iffl©iR«E8 4 0 a(Dfii4®", RO'U>X 
BUffiffl©ffiffiiS58 4 ObCD«»ffi«. U>X^+?^ 
147 0 2 L, 7 0 2RCCl«#8*l-5U>XLE©3^ft 
SSOffiKft K*Jtn^ti 5 5Si 4 0 Si ft 5 

[0 0 3 8 ] @^S8 0 2 ©fiWJ^a? (H 1 0±<D2ElM 
^m) CC«^Oy^ 8 5 03&SK0#W6n, ^^^8 
5 0©rtl8tCtt^8 5 1 a£&otf~;U7^>^+8 
5 l*sRW6tirt»*. *fti. **+8 1 3tcti^-;V 
7'^>^^8 5 l#J*o#-iV8 5 1 blc^mtZMm 
«8 5 3**HSShrc»*. ««9SiyffiK01)DXOffl 
J&«fCc«. -t-^8 0 5©He«:J:0^+8 1*3 ift 
^C7-A8 2 0^[5]g$n, JSESB8 4 2 CCtS 

■rinxffiBccB^na. coitsmsss 5 3^^-ju 



(6) 

9 

*„ mm*)Rvmm<DiNXte, **!/?s?7o i<d% . 

fefftotiaor, ffi5S8 4 0ttBl 2±©*EP8 4 5 
*rtlCCj?LTlf 6tir**+8 1 3#HKr*. CCDS 

;U8 5 1 b*/M/T^*8 5 1 a£Effir*©r % ffiS 
Sfl8 4 0te«U>XLE;£[oJ^© (JJDX{iBKIS*#|6j 
-CD) ffi5^840ti 
^-^8 5 1 b« Uai*tiSfiB*r(D3tf»tt*JoJ 

9. *©atf©lElKttfi5mmli6CiS:ttStir^ 10 

a. 

[0 03 9 ]H12Cctel»r, :/n*#8 5 o©t#k 
«MX(4«©Jl*1ftmffl©-fe>^8 5 5#E5E3*TCfc 
0, -b>1f 8 5 5tt^c+>8 1 3t,cm*)ttVhtitcte> 
Vfa 8 5 6 CDa*K18«rlfttH-r * C £ CCJ: o rfiSSSB"8 . 

4 0O»DX{4B©ja*. rftto5#-;l>:/5>S?*8 5 
1 KJ:afllS*3Wiofo6-f fc, »S8 5 3 8 

5 1 bfcS«r*ftB*fcitir*. 

[0 04 0]^t 0©±£ffJKCBiIil{i 
Mftfflffl©-fe>*8 5 83&JH5i8tlT4sb. -fe>^8 5 20 
8tt*=F+8 1 3CCK0«^6nfc-fe>1ffi8 5 9*1ft 
£Br*C £C£<=fcoT, ^EP8 4 6 ^loiter- A 8 2 0 4 
S6C@K3*i-5ffiSa8 4 0©fiiB(4B*tftfflrS. ft 
5^15 8 4 0 ©iligftBte, Bl 1 2 ±©^it}jfa J: 0 

[0 04 1 ] ftfc, U^XiHKSEBiCDHItc— 5E©fi 
»*»W*-tCtt, UDX^fc^^SBUBtffiSOiBBfeH 

A*^4r*c£fc*;lfc*i*#. *+y?i?SfflN» 
©^*t?tt*«f*s**r*, *BK9±WKft*fltt>ft 30 

ft*. Ctatc^LT, *JB98©J:5K:SB©8l»ffiBSyi5 

[ 0 0 4 2 ] «±© «fc 5 ft«teX*J*oiSBfctel> 
*©ttflF*Hi 3©u»*^ny^H*«fflorK 
Bjr*. CCTii, Sia0ftIX4ffl9(01!lPX4!f9»^ 

Ko^rsHir*. 40 
[0043] ftxn? *ngt# (X«S«) ©»tt*K 
«^JE«B2K<fc9«5£U HEbfclM&ttf-* 
4, *>( ?^4 2 1 iffrciCCfcOy-^-rf^y 1 6 
HCA^r*. x:/H4 1 5&CB#r~£CCg^ 

ft*. »f»tt*-f 9^*;i/»4 1 0©S*-f**t 

7^f-^AM^. *fc, fiDXT&U->XcDttlf 
^iDX*- K*A;fc>r*. j»J80»nX«r!f^i8^ flD 
X*-FaiRflJ©*-f **42 SfccfcOiBfflOiJDX©* 50 



#^2 0 0 1 -1 8 1 54 
10 

-K«wirs. HKOHnxitf^a^tt, x-f**4 

2 5*»ftU-CffiBM*- F*8fl?r*. X^^4 2 
5rttffiffif5«rtf5^S^©iB!f?<!: 1 ffiW»3©*#3*: 

5CtSI^£ft*^- nsftDteOj - MnHKj 
- r^ffiKj - ta®^j ©JECcWSb*. m«, 
r/MBRj ttO. 1mm, rtJJffiRj «0. 2mm. 

ri>*„ 

[0 044] ^vgftA*^r*/c6. U>XLE^U> 
t ? £1*7 02Lil/ >X^ -r ^^«7 0 2 RiC<fc 
0^t5r*>^bfc», X*-h*-r?*4 2 3*»l, 
r*B*(¥ttSl*S. ^»»16 0ttA*Stifc#WI5 
^iH'T^hf-^i £»C L/T ftJX*^4* 
Isfctt&fff ( r Sn. r 0 n) ( n = 1 , 2 . - . 
N) *»fcSL tt^iSEffi«c»r'S«)ft*©ttB 
flm^&&XMIjEtt««4W> (BfH¥5 - 2 1 2 6 6 1 

#^«#fl8) > cti^t'j i 6 i water*. 

[0045] m*x> iftfJIBSP 1 6 0B, jnx^— 2r> 

•CU>Xfl5tt©9JS«rH!fr*. £»J8Pan 6 0«*~ 
£5 3 1 *IBHLrt/ + 7 h5 1 lfcPgSl* fflfrf- 
7-A5 14, 5 1 6*jiiB(4fi^6»J5efi[BK:tifllS 

-if*. i$fJfflJS0 1 6 o tiSdSIf $8 (ran, rdn) (,cm 

-3*, WE* 5 1 5 1 7 4IS£*i*L bK» 

r * u>X* * 9 ^M©MlB4©rai«X{b3tf *£ 9 
K*+ , ;5P^7 0 1*±T»»L» ftJ»+>^UfcU 
>XLE«rH5©J:9Cca'J^5 1 5 tmiE^b 1 7© 
ratcfikBStf*. *©flt ^-^7 4 5©IE»CJ;0^ 
t';?^701 «r»Jffi^5 1 7 WKSfSB^fc*^»tt 
L, U>XLE©«fffifflSfffi©«J5E J ?-5 1 7«r^g$-& 
*„ 5 1 7flH^©l/>XLE©aBB»JS(lB«. 

X^-f F<-X5 1 0©£iM9tkSH©«a4>nT» 
0, i'JS^5 1 7fiCtt^*5 5 5CCJ:0»CCU>XLE 

' ©aiminsr B^sr * j: 5 «:*3Wi < . 

[0 04 6 ] »JS^5 1 7 dWWJS«fffitc^80/ctK« 
-C, *-*7 2 2Ccj:9U>XLE*HRrati:«) 
tc, JK^ttf r -^r**ttS1t««rS«:*-$7 5 1 

*B»i/r*-n;yS/7 0 i*±ts**. cu/cu 

>XLE©HliteSa r »aocf*l^ fflfit^ 5 1 7tJU>X 

or a£fi*iftcc»«ir*. c©»ttfi«x 

>3-y5 4 2CC<t0*aStiU>XLE©|}ffi)lJfH 

^^tt»j3n* 0 

[0 04 7 ] U>X«HHB©«3£*s|STl/fc6, £WW 

asi 6 0tt*©****y 7^7 0 1 ^^^K? 

b>XLE©SfflU/SW®CctJ^5 1 543^8^ 
XMim*Vm*.Z 9 «B«E©«IBlBEttB«>^7-f 
K^-X5 1 6©€»»«i«H©a«*IBr*5, »J£ 
^5 1 5fctt*K-U>XLE©ailllB*fHK:S«r6<fc 
5(C**Jil<. *©ft, U>XLE41[iK$^ft^6 



(7) 



2001-18154 



11 



12 



mmmmw<DW7Etmmic u-c«e* 5 1 5 cdmb* * 

Wl6 0^-^5 3 1 *B»3*rjBS*7-A5 
14.51 6£ilil£-fc!:£ 0 

[0 04 8 ] U>XJB«0«K#S7-r* ifflfBJSB 
1 6 Ott)JOI^ft0A^f-^^tU>XLE(D|)D 
. X*»fT *. i^J« 1 6 0 tttMSE 6 0 2 b ±K U 
>XLE#<£<fc5K:* + y ?S?7 0 l*7 4 5«:<fcD 10 

0 2 c©¥ffl^MCU>XLE£»B)U H»C*+U 
»5*7 0 1 t±T»»S*rfLbWIHI*ff 9. 
[0 04 9 ] f±±tfJJDX#»7 0fc"6.> ^CffiftO • St 
'»Q«B«»8 0 04KlliLr8lliaX«:«;s. ifflWWl 
6 0 tt* + V ? ^7 0 1 * JJ*<* thfcgL iljB&BKB 
^n-rt^«E5ai58 4 0*JDX{4B«:*SJ:5W: 1 

XLE«:lslK^sai»fflSSE8 4 0 c±tcffijlS# 1 » 

Jraxffl7 r -*ccg-3(,>r*+ y 7^7 o 

LTJOX*fT5. 

[0 0 5 0 ] mflnxffl^- *»ltiStittR<h U>XJB«© 
MSte*i^6^«)±«IISlSBl 6 0##«>T*s< . + + 

>; v^7 0 io±T»iliS**f r -^«:^i>rtt 1 mm 

(rtfn. r 0 n) iMH8 40 c©Si«:J:*K 

f#£« *fc. u>x*+* ^M^rrsiKifcw -531(48^-* 



[0051] annxtt*+u ^^7 0 i<t)±ts«iccj: 

0 U>XL E#ftHfflfl£E8 4 0 c KWL^T 

e>fiffrtt*. jjdx*, snuffles 8 4 o c &jjnx{iB<o 

Bj**6B 1 2±CC^EH8 4 5©*fiJCcaif *3&s. 
Jl/7*^>>>i* 8 5 1 fcXVnffi&m-thtlX^ZOVfa 
*fc»J&tlTO < . 9f©&&3 *"C©«JaX3&i-C#/c*>. 
5^>t8 5 8 iMBRU ±ja©flDX*7#l*»S 

[0 0 5 2 ] »MX#»7TS t . £a»g|5 1 6 0 

[0053] mmmxmomxT-^onmc^x 

u>X«B«ttemBBK*h**iBIM* 

[0 0 54] ZfflWB 1 6 OKttStfftR ( r *n. r 6 

n) (n=l, 2, , N) Z&TFV&tcRAL'CL 

R»U>X»I©3^tS«31t4 
(4B <«*.«, SEEffiOfBttB) «ctolt*B8S»B58 
4 0aO*I, L«iSE@e*'I><!:U>XljnX^i:ffl© 

[0055] 

[an 



L = r 5n • cos r 0n+>/R 2 - 

(n = 

^CCttOfim ( r *n. r 0n) £»/Kjttt*©#ttftK 

L C©[H]&ft£l i ( i = 1 . 2, 

, N) iu ±«ccaoTCCDit»*ff5CiK:j: 

-en^noi i Ktott&L l i , ^©a$ 

(Or 0n£0 i i-T^, ttS^KCls^&BKQttlXtt 40 
iEfMB# U i , Li, G i ) ( i = 1. 2, , 

n) <burf#6ft£ 0 

[0 0 5 6] J/c, U>XftffifflBffi9fc;tettSU>X 
[0 0 5 7 ] CCr, ffiBX0JDX«#tC*5WSl/>X©I5I 

xiffiKEgsi (D»)it*ro»*aa!^»tt o , — =te 

~tW». tf'RH HI 4 5 «cl^>XLE 50 



(r (Sn • sin r 8v) 2 
= 1,2,3, , N) 

«r*aRa©fflB9S5PL"CjlDXr*i:*» U>X[hIK 

»Mrs-rt>®i«cs. p i -P2r H i<D^fi^»nx-r^ 

Hf, 1/>XLEI40 1^BKU jftftScSP^P 2 - P' 
3IBI»0 2AfWgMS-r*. CCDfl# k U>X00Sfl0 1 
<tO0 2<D*^*i^ Pl-P2n©ttXBat«:*t 
LrP2-P3|H©jDXB«»*ftOSir». 
-S»K-CU>XLE4@C-ra<!:, M1XD5SSPL(7) 
feWMmtP 1 - P2B«C»LTP2-P3H©** s il 

o-3Eofts*^wrBBstoftix*fT^i. saneiai^ 
[ o o 5 8 ] *cr, #»!BrBJnx*«:*jwsfflK« 

5 i U > X cb ©««^©»tt«a^B8-£ i a <fc 5 



13 ' 

-*tt^©<fc^tci»J8PI»l 6 0#3R&* (HI 5 CD 7 
P-* + ~ h#JH) . 

[0 0 5 9 ] UraOteffiBR t)flH»jEtl»B ( € i , L 

1 , 0 i ) ©Dtffifcfc^T, *(4@Kft« i CctotfSL 
©«*ffi*L i £L//c££©Stfl^r Sn£A i 

Ui, A i , 0 i ) ( i = 1 , 

2, , ' N) 5 i i| ( i + 

1) ©R9&9 2j5n©Elld i 
«c»ur*»*c£*«r**> .-tur, £jlk&© 

Sid i ©EKJt e i *JWc'3Rftfc& « i <h « ( i + 
1) tco^ Cr4to%'*tiH«ftS) KEHJte i ©$ 

= 1. 2, N) *s»6ti4. ft*. SKflilgV 

D i ^^R^52*«ci^<^tfeSC^ 

[0060] mbx^ jjtpm £Wi»af i 6 o i&mx&w 

KE«3 tifclKEas 8 4 0 (DS^figS 8 4 0 a fc» L 

rnm^mnmiEmn (a, Li. 01) ks-^ 
* ? y 7 0 1 ©±T»tt*fflaiu mcft e i k 

®mmvmz> a *tc % @Kflast»«v D i ccs^ 
■c*-^7 2 2tcj:&i/>xoii(eis*ffliiBi-ra. c 

©££U>XLE ©»ffift SRiffiBSKE 8 4 0 a 0 
^rai#g#*a©r> SflXffiSCclBBS^fcHBSSS 
8 4.0 a ©^ffiffitc*f tr, WiLtfl mm*»«C>Ptii 
fr<fcM£**'J^7 0 l*r±T#»rfa. CfiCCctOM 
B0EE8 4 0 a &i0 1 2 {C^r^EP8 4 5^^C»f £ 
£S&C. ^7 7>i/t8 5 l©ttffc&fc«fc9 1 U> 

o'tlr^, U>X*1 HISSES CC£T*©£»C$ 

[oo6i] ft*, BrSTaffitt9Sfc»Ta»»a^ 

affi5SE©ttK^-;^7>^ + 8 5 lODtffMj 
[ 0 0 6 2 ] *fc, BDROSOMfllB. »PX*^BS-S 

/j^k (b. i mm) <D®mm&zmw 

tCLX> *®&(0. 2mm) ©B#tel / 2 ©Eiffel 

(0. 3mm) ©B$« 1 /3<D&®m&t? 
ac-ifcJ:')* U>XLE©lH<Er©BK9**«* 
6n^ e C©tt, JJDX*tCtetfSS«l*©»»aK53:- 
S£Uc££, U>XLE*H««BlR*StffcStfa 

ctcciorfflwos^iwa-rsci fester* a. m 

U>X©lEHEt?/hBBBi (0. lmm)^rtf^a 
£5K:i/fc»£\ *ffi^(0. 2mm) ©B$«U>X£ 



(8) ^682 0 0 1 - 1 8 1 5 4 

14 

21IIEU *ffiffi(0. 3 mm) ©B#ttl/>X*3I§ME 

[0 0 6 3 ] 6LL fflBKD «©»£»* 4 ^425t 
^^e>n/cS^6iitRTafc©il//c^, fflftger) 

^•^y-^^lJlDCc^orffiE©M^S"e#-SJ: ; 5 
jcurtau c©t§£. l 6 o ttSW!*©8 

[0 0 6 4] 

10 [*M©SaS] ELbKWOfccfc^CC, ^Hj^fttf. 
(m^©J»i«Stc^t?6T^M»^M^0ttlX*^k: 

[Hfe©n««clHi] 

[0 1 ] *^K»aEilU>XM3JIK©J«l«teR«: 

^-r0T#>a o 

[02] *il*#©gflrt^Ell3tia3BX«^flte!E* 
[B*3 ] U v^»©S»*««WCc^l/fcHT* 

20 " 

[04] 02fc*5tta* + U »S>«*E#firt»6j&fc± 
#©0T'£>a o 

[05] U>XBK«3ai*±*611*:i*©Hr* 

[07] B5©£«ffi©gaB*^Lfc0r*a. 

[H8] H5©F-FKffiHr*a. 

[09] U >XJ&K«5E»©£S*«i©K!l8*iftBHf a 

30 [010] mm*) • ««9«»«©iEffiB-c**. 
[sin mm • PS9««*D±ffi0r&£o 

[H 1 2 ] iDKQ - *»0««»©SffllEia'C*4. 

[013] ^smoprnm-Jv y ^0T?*a. 

[014] u>XHKK»rau>Xiffi5©«ftba© 

mtrai©Hft«H«-r£H a e*«. 

[015] TO5g^<b U>Xi©gM^©^Ii)3iS^IB§ 

[WW©**]' 
40 2 IffiR^a^B 

1 6 o ^mmv 

-4 2 0 x-f»^*;W|J' 
5 0 0 

701 tt'jy^ 

7 0 2L. 7 0 2R U>X^+ ? *N 

7 2 2 

8 0 0 ffl^^ -.ft»4tiMtas 
8 0 5 /<;b^ J &-* 

82 0 T-A 

50 8 2 1 *-$r 



#HJ2 0 0 1 - 1 8 1 54 




(12) ^20 0 1 - 1 8 1 5 4 

[010] [013] 
800 2 




[015] 



Q STAR T ^ 













1*0^5 2£fB(DIE*d 1 






5 tD»ftS§» D lift t * 






Bt£A3S*1t*V D i 



C END ) 



